TSG-RAN Working Group 4 (Radio) #90bis
 R4-1903091
Xi’an, CN, April 8 – 12, 2019


Source:
Interdigital Inc
Title:
Intra-band NE-DC - Pcmax requirement definition - specification impact
Agenda item: 
6.1.1
Document for:
Approval
1. Introduction

In this contribution we discuss how to specify the NE-DC Configured power for FR1 in the context of intra-band combinations following the LS sent from RAN1 in [1] with the related power control agreements that we list here for convenience:
“Agreement:
· A UE configured with NE-DC is configured with P_LTE for LTE and with P_NR for NR
· LTE Power limit is set as follows
· For an LTE subframe that overlaps with any possible NR UL symbol(s)
· Set LTE power limit Pcmax<=P_LTE
· Otherwise
· Set LTE power limit Pcmax without considering P_LTE
· A possible NR UL symbol is identified as an NR symbol configured as flexible or UL based on cell-specific or UE-specific (if configured) tdd_UL_DL_Configuration_Common/dedicated.
· NR power limit is set as Pcmax <= P_NR in all slots
· When there is simultaneous transmission for LTE and NR with actual power p_lte_power and p_nr_power respectively, such that p_lte_power + p_nr_power > X_total, UE will scale down p_nr_power until the total transmit power does not exceed X_total

· X_total is computed based on P_LTE, P_NR 

· Note:

· At least from RAN1 perspective, there will be no change to other mechanisms (i.e., Power class, p-UE-FR1, Pemax) specified in RAN4 to limit UE maximum transmit power

· Specification details  of LTE power limit, NR power limit and X_total will be handled by RAN4”
RAN1 specification for NE-DC specifies only the scaling of the NR MSG, while LTE stays as is and do not use X_Scale parameter at all. Below is an excerpt of the 38.213 specification for NE-DC sub-clause 7.4.1A for power sharing case:

“If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for NE-DC and
-
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the UE reduces transmission power in any portion of slot 
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 are the linear values of the total UE transmission powers in slot 
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2. Discussion
The first observation would be that the situation is reverted for NE-DC as NR would become the MCG and thus the anchor of the configuration. 
However the MCG and SCG Pcmax,c would stay the same and essentially the big picture will remain the same, except for the sharing case. We will have to design the supplementary test such a way that it verifies the scaling of the MCG accordingly without using X-Scale parameter as there is no dropping condition.
. 
Proposal 1: Reuse the NE-DC functionality for definition of the NE-DC requirement with the appropriate modifications for LTE Pcmax setting and the MCG test as supplementary requirement.
Another issue is 38.101-3 related since we don’t have a dedicated sub-clause for NE-DC.

Proposal 2: Create a separate sub-clause for the NE-DC case following the existing specification model as follows (this will require a sub-clause numbering change in 38.101-3)
6.2B.4.2
Configured output power for NE-DC
6.2B.4.2.1
Intra-band contiguous NE-DC within FR1

6.2B.4.2.2
Intra-band non-contiguous NE-DC within FR1

6.2B.4.2.3
Inter-band NE-DC within FR1
Proposal 3: Create the supplementary scaling test for NE-DC MCG case without X-Scale or dropping rules.
Beside the obvious impact derived from the RAN1 LS and specification, we must investigate the following 30.101-3 requirements that need to be addressed for intra-band NE-DC for the following sub-clauses:
UE maximum output power for NE-DC 

- intra-band contiguous NE-DC 


- intra-band non - contiguous NE-DC

- Inter-band NE-DC within FR1
- UE Maximum power reduction for NE-DC

- intra-band contiguous NE-DC 


- intra-band non - contiguous NE-DC
- UE additional power reduction for NE-DC


- intra-band contiguous NE-DC 


- intra-band non - contiguous NE-DC are shifted to the top. He is an example:
As an observation, there is no quite an obvious place for NE-DC for A-MPR or MPR related sub-clauses, because the titles of the EN-DC related sub-clauses were shifted one level up. 
Here is an example on how the numbering should be changed in order to allow for EN-DC, NE-DC and NR DC to go under sub-numbering scheme and allow to cover all DC cases.

6.2B.2
UE maximum output power reduction for EN-DC

Should have been:

6.2B.2
UE maximum output power reduction 
And then restart the numbering:
6.2B.2.1 UE maximum output power reduction for EN-DC
6.2B.2.1.0 General

…..
6.2B.2.2 UE maximum output power reduction for NE-DC
…………
Proposal 4: The DC sub-clauses numbering scheme problem needs to be addressed in order to allow for a generic DC sub-clause numbering to cover for all EN-DC, NE-DC and NR DC cases. An example is given in Annex A at the end of this document.
All these new sub-clauses shall be created in the 38.101-3 and if there are differences with EN-DC they shall be clearly spelled out as requirements, otherwise a pointer to the EN-DC related requirement can be used. 
Proposal 5: Analyze and create the related sub-clauses for NE-DC intra-band cases as required on a case by case basis, otherwise pointers can be used for the EN-DC applicable sub-clause.
3.  Conclusion
The following observations and proposals were presented:
Proposal 1: Reuse the EN-DC functionality for definition of the NE-DC requirement with the appropriate modifications for LTE Pcmax setting and the MCG test as supplementary requirement.

Proposal 2: Create a separate sub-clause for the NE-DC case following the existing specification model.
Proposal 3: Create the supplementary scaling test for NE-DC MCG case without X-Scale or dropping rules.
Proposal 4: The DC sub-clauses numbering scheme problem needs to be addressed in order to allow for a generic DC sub-clause numbering to cover for all EN-DC, NE-DC and NR DC cases. An example is given in Annex A at the end of this document.
Proposal 5: Analyze and create the related sub-clauses for NE-DC intra-band cases as required on a case by case basis, otherwise pointers can be used for the EN-DC applicable sub-clause.
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Annex A

Example of sub-clauses re-numbering facilitating the NE-DC and NR DC introduction
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